of 4-7-exo-methylene-hexahydroisoindoline-ethyl-guanidine hemi sulfate , a new guanidine derivative, on adrenergic neurons and its local anesthetic activity were investigated in comparison with guanethidine. Both derivatives produced in a dose-dependent manner a progressive irreversible reduction of positive chronotropic and contractile responses to postganglionic sympathetic nerve stimulation in isolated rabbit atria. The time course of the reduction by No. 865-123 was somewhat slower. In dogs administered both agents, the pressor response to carotid occlusion was reduced and that to exogenous noradrenaline was potentiated with a slight decrease in blood pressure. Noradrenaline stores in the heart and spleen of rats were also depleted to a similar extent. In the guinea pig weal method, guanethidine acted as a potent local anesthetic with a slow onset and a prolonged action as compared to procaine. No. 865-123 revealed no more anesthetic activity than did saline. It is unlikely that the local anesthetic activity of the guanidine derivatives contributes to the adrenergic neuron blocking activity.
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Since bretylium and guanethidine were found to be effective in the treatment of hyper tension (1) (2) (3) , a large number of adrenergic neuron blockers has been synthesized and pharmacologically investigated (4) (5) (6) (7) . The mechanism by which these drugs prevent the release of noradrenaline at adrenergic nerve endings is unknown. It has been suggested, however, that the mechanism related to bretylium and guanethidine could be explained by a selective local anesthesia of adrenergic nerve endings in combination with the high accumu lation of the blockers in these sites (4, 8, 9) . On the other hand, Kubo and Misu (10) found that in isolated rabbit hearts, the adrenergic neuron blockade induced by guanethidine was restored by subsequent perfusion with a low sodium solution and accentuated with a high sodium solution. The present work revealed that a newly synthesized derivative produces a marked adrenergic neuron blocking activity which may be dissociated from its local anesthetic activity.
MATERIALS AND METHODS
The isolated sympathetic atria] preparation of rabbits was used to determine adrenergic Present address: Department of Pharmacology, Institute of Pharmaceutical Sciences, Hiroshima University School of Medicine, Hiroshima, Japan Present address: Chemical Laboratory, Eisai Co., Ltd., Tokyo, Japan neuron blocking activity. Rabbits of either sex, 1.7 to 2.1 kg, were anesthetized with sodium pentobarbital 50 mg/kg injected i.p.. The chest was opened under artificial respiration. The atrium with bilateral sympathetic trunks was isolated and prepared as described pre viously (11) . The trunks were ligated at the extreme upper thoracic level. The ligature and nerve were passed by a needle into the channel of ring electrodes similar to those described by Garry and Gillespie (12) through a rubber diaphragm, which partitioned both plastic cells covering a pair loops of silver wire, and were held between a plastic cap and the casing of the proximal cell filled with oxygenated medium. The entire preparation was suspended in a muscle chamber containing Krebs bicarbonate solution, bubbled with 5 % CO2 in oxygen, having the following composition expressed in mM: NaCI 118.4; KCl 4.7; CaCl2 2.5; MgCl2 1.18; NaHCO3 25; K1-12PO4 1.2; and glucose 11.1. The final pH was 7.5. The temp. was maintained at 30"C. Atrial spontaneous contraction was recorded on a smoked paper with a semi-isotonic lever. The nerve was stimulated with an electronic stimulator MSE-3 (Nihon Kohden) for 30 sec with supramaximal rectangular pulses of 1 msec duration, a frequency of 30 Hz and at intervals of 30 or 45 min. The nerve, the stimulation of which produced positive chronotropic and contractile responses of the rabbit heart, was postgan glionic (13) . Atrial beats/min were counted before and every 1 min after the start of nerve stimulation.
Mongrel dogs of either sex, 6.8 to 14.2 kg, were used for the observation of arterial mean blood pressure. The animals were anesthetized with an i.p. injection of amobarbital sodium 80 to 120 mg/kg. Arterial blood pressure was recorded, through a cannula inserted into the right femoral artery, using a Motor-driven Kymograph (Kyushu University Type, Nogami) via a mercury manometer. Respiration was recorded via a tambour connected to a tracheal cannula. Bilateral common carotid arteries were exposed for the observation of occlusion pressor reflex. Drugs were injected into the left femoral vein. The content of endogenous noradrenaline in the heart and spleen of rats of either sex, 250 to 300 g, was measured fluorometrically by the method described by Bertler et al. (14) .
.
Recovery was approx. 70')/'
Local anesthetic activity was investigated using the method described by Bulbring and Wajda (15) . The loss of sensation in the skin of the guinea pig of either sex, 400 to 600 g, following an intradermal injection of a local anesthetic was assessed. The flanks of the animal were depilated on the day before the tests. The injection volume was 0.25 ml. Each of 2 concentrations of the drug as well as normal saline was injected into 2 sites on each of 3 guinea pigs. Solutions were injected in randam order. Each injection site was tested by pricking 6 times using a fine stainless wire. The degree of anesthesia induced by each con centration of the drugs was assessed by noting the number of times the animals failed to respond out of a total of 36 trials.
The drugs used were guanethidine sulfate (Ciba-Geigy), bretylium tosylate (Wellcome), procaine hydrochloride (Fujisawa), dl-noradrenaline hydrochloride (Sankyo) and 4-7-exo methylene-hexahydroisoindoline-ethyl-guanidine hernisulfate (Eisai), which is referred to 
RESULTS
Effects of guanethidine and No. 865-123 on adrenergic neurons in rabbit atria
In Fig. 2 and Table 1 , the atrial rate in rabbit atria at the start was 78 ' 8/min (n=7).
The 30 Table 2 , guanethidine 15 mg/kg as well as the same dose of No.
865-123 significantly depleted the noradrenaline content of the heart and spleen to a 1,`3 to 1/2 of control at 24 hr after the i.p. injection.
Local anesthetic effects of guanethidine and No. 865-123
As shown in Fig. 5 -A, the peak anesthesia produced by 1, 1.25 and 2.5 % procaine solution was obtained 10 min after the injection and a complete recovery was observed 30
to 60 min after the injection. On the other hand, the peak induced by 0.25, 0.5 and 1 °,/ solution of bretylium was observed 20 to 35 min after the injection and the recovery was obtained 55 to 85 min after the injection (Fig. 5-B ).
As demonstrated in Fig. 4 -C, the onset of anesthesia produced by guanethidine was slower, the peak action was much more potent and the duration of action was much more prolonged than that of procaine. The anesthetic effect of guanethidine was thus dose dependent. On the other hand, No. 865-123 produced practically no anesthesia in a pre Bretylium and guanethidine were confirmed, using the guinea pig weal technique, to act as potent local anesthetics having a slow onset of action and a prolonged action in com parison with procaine, as presented by Boyd et al. (17) and Rand and Wilson (7) . On the other hand, the local anesthetic activity of No. 865-123 was not distinguishable from that following the saline injection within the concentrations used. In various sympathetically innervated organs (7, 10) , the dosage of procaine required to block adrenergic transmission was much higher than that of guanethidine, the onset of the blockade was almost immediate and the recovery was also rapid after removal of the drug from the preparation.
No.
865-123 proved to have irreversible adrenergic neuron blocking activity, had a slow time course and lacked local anesthetic activity. The possibility remains however, that adrenergic nerve endings accumulate a concentration of bretylium or guanethidine sufficient to act as a local anesthetic at these sites (4, 8, 9) . If this hypothesis were extrapolated to the mechanism of adrenergic neuron blocking activity of No. 865-123, the rate or amount of the accumu lation of this guanidine derivative should be much higher, possibly 10 to nearly 100 times higher than that of guanethidine.
In addition, Kubo and Misu (10) demonstrated that guanethidine-induced blockade of adrenergic transmission in rabbit hearts was restored when nerves were stimulated during the subsequent perfusion with a low sodium solution and accentuated with a high sodium solution. In isolated atria of rabbits, utilized as a membrane model, guanethidine clearly prolonged the time of automatism arrest induced by exposure to a sodium deficient medium (18) , and increased the maximum rate of rise of action potentials without hyperpolarization (19) . Baba and Smith (20) demonstrated that guanethidine increased potential differences and increased 24Na-influx in the frog skin membrane. Guanethidine certainly has these paradoxical actions (10, (18) (19) (20) , and such can never be attributed to the membrane stabilizing action of local anesthetics (21) (22) (23) (24) . It has been emphasized that guanethidine increases the permeability of the adrenergic nerve ending membrane to sodium ions, thereby, leading to adrenergic neuron blockade (10) . From the results of the present experiments, it seems unlikely that the local anesthetic activity of guanidine derivatives contributes to their ad renergic neuron blocking activity.
